Physics (ISTP) constellation of spacecraft are presented to show the causes and effects of recurrent geomagnetic activity during recent solar minimum conditions. It is found using WIND and POLAR data that even for modest geomagnetic storms, relativistic electron fluxes are strongly and rapidly enhanced within the outer radiation zone of the Earth' s magnetosphere. Solar wind data are utilized to identify the drivers of magnetospheric acceleration processes. Yohkoh solar soft X-ray data are also used to identify the solar coronal holes that produce the high-speed solar wind streams which, in turn, cause the recurrent geomagnetic activity. It is concluded that even during extremely quiet solar conditions (sunspot minimum) there are discernible coronal holes and resultant solar wind streams which can produce intense magnetospheric particle acceleration. As a practical consequence of this Sun-Earth connection, it is noted that a long-lasting E> 1MeV electron event in late March 1996 appears to have contributed significantly to a major spacecraft (Anik E 1) operational failure.
Introduction
Large, nonrecurrent geomagnetic storms develop at Earth due to aperiodic solar disturbances. One of the most notable such features of solar activity is coronal mass ejections (CMEs). These are large expulsions of material from the Sun [e.g., Gosling et al., 1991, references therein] which are normally associated with eruptive prominences and other solar disturbances. It is sometimes found that the leading edges of CMEs are moving outward from the sun at a speed much higher than that of the normal solar wind. Thus these fast CMEs can appear as large plasma structures, or plasmoids,
•Laboratory for Atmospheric and Space Physics, Campus Box 590, moving rapidly through the heliosphere. Their outward motion can lead to great distortion of the ambient interplanetary medium and, given a sufficiently high relative speed, CMEs can be drivers for strong interplanetary shock waves.
Gosling et al. [1991] discussed CMEs as plasma structures with closed field line topology. Rapid motion through the ambient solar wind would lead to a forward shock wave in front of the CME. The ambient interplanetary magnetic field (IMF) that is draped over (and under) the body of the CME causes strong northward or southward IMF ahead of the CME. The field compression and draping would lead to stronger than normal magnetic fields at the leading edge of the structure and, of course, the plasma flow velocity would also be high. This would produce a geomagnetic storm characterized by a large field compression and distortion as the CME and associated shock wave impact the Earth's magnetosphere.
In contrast to major storms (defined here to be when the global geomagnetic index Ap is greater than 70), weaker geomagnetic storms (with peak Ap in the range 20-50) are typically driven by high-speed solar wind streams that are characteristic of solar minimum conditions. These streams are thought to originate in solar coronal holes. Generally, transequatorial coronal holes are well developed in the declining phase of the solar cycle rather than right at sunspot minimum. In cycle 22, the best developed coronal holes were seen to recur between 1993 and 1995. Nonetheless, we will present evidence of coronal holes in early 1996 and will also show high-speed solar wind measured at 1 AU. Longterm observations in the outer magnetosphere (L-6.6) demonstrate that energetic electron fluxes are strongly modulated by solar wind streams [Baker et al., 1986 [Baker et al., , 1994a . Lowerenergy (<_ 300 keV) particle fluxes track the solar wind varia-tions quite closely and appear to be the direct product of magnetospheric substorm activity (which is obviously controlled by the solar wind and the IMF). Higher-energy (>300 keV) particle fluxes are also modulated by the solar wind streams but are not directly related to substorm acceleration mechanisms. In fact, the highest-energy electrons show strong recurrence tendencies at the 27-day rotation period of the Sun [Williams, 1966; Paulikas and Blake, 1979] . These appear to closely parallel "recurrent" geomagnetic storms, so it is important from a physical point of view to understand these phenomena.
Given the intense interest in understanding the acceleration and transport of high-energy magnetospheric particles and their dependence on solar and magnetospheric conditions, data in the early part of 1996 from several scientific and operational spacecraft have been used to examine global solar-terrestrial connections. These data are employed to provide a broad context for simultaneously observing the changes occurring at the Sun, in the interplanetary medium, and in the geospace environment under solar minimum conditions. The ISTP spacecraft armada and coordinated groundbased measurements yield a comprehensive view of the complex processes that modulate energetic charged particles in the magnetosphere; the importance of these particles is underscored in this study through the possible association of a major satellite failure with the radiation environment within which it was operating. Evidence presented in this report demonstrates that there was a large relativistic electron flux increase during the same period of time as the Anik E1 failure. This suggests a relatively hostile space environment. Several other spacecraft also suffered operational anomalies on, or about, March 26, 1996 [Baker et al., 1996] . Indeed, a remarkable array of scientific and operational spacecraft, as shown here, reveals that the high-energy electron environment was quite elevated throughout late March 1996. The satellite and ground-based data suggest that the space environment could have caused, or at least exacerbated, the conditions onboard Anik E1 that led to the power failure that crippled the spacecraft [Baker et al., 1996 ]-through the mechanism of deep-dielectric charging. As is the case for most on-orbit anomalies, one does not know, and probably will never be able to determine, whether the space environment was a significant factor in the Anik failure. Howeve'r, we have shown using data from several scientific experiments that the radiation environment was enhanced and should be considered in the anomaly analysis.
Observations

